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(57) ABSTRACT 
A gravity spreader includes a hopper having openings 
in its bottom through which material flows when a 
shutter is not in a closed position with the position of the 
shutter determining the rate of flow of material. A 
fluted roller allows the material to flow from the hopper 
to the ground only when the hopper is moving in a 
forward direction. The fluted roller does not rotate 
when the hopper is stopped or when the hopper moves 
in a reverse direction so that the material does not flow 
to the ground irrespective of the open position of the 
shutter. 

10 Claims, 9 Drawing Figures 
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GRAVITY SPREADER 

This invention relates to a gravity spreader for mate 
rial and, more particularly, to a gravity spreader in 
which material flows to the ground only when the grav 
ity spreader is being moved in a forward direction. 

Gravity spreaders are employed to spread material 
such as fertilizer or grass seed, for example, over the 
ground. Gravity spreaders usually include a hopper 
having openings in its bottom through which material 
flows to the ground with a shutter controlling whether 
the openings are closed or opened to varying amounts 
to have various flow rates of the material to the ground. 
When forward movement of these gravity spreaders 

ceases, it is necessary for the user to move the shutter 
immediately to a closed position. If not, there is an 
overdeposit of the material that can damage the lawn if 
fertilizer, for example, is being applied. 
By having to move the shutter to a closed position 

whenever the gravity spreader stops or its motion is 
reversed to that it would be moving over the same area 
of the ground, the return of the shutter to the desired 
position for a specific flow rate is not necessarily always 
obtained. Accordingly, some areas of the ground will 
receive different amounts of the material than adjacent 
areas because of the movement of the shutter to its 
closed position and its return to its open position. 
There also is the possibility that the shutter will be 

opened too quickly or too late to produce either an 
overdeposit or an underdeposit at the time that the 
motion of the gravity spreader in a forward direction 
again occurs. This also can cause damage to the lawn. 
The gravity spreader of the present invention satis 

factorily solves the foregoing problems through having 
flow occur from the gravity spreader only when the 
gravity spreader is moving in a forward direction with 
out any change in the position of the shutter. Therefore, 
the user does not have to remember to close the shutter 
when movement of the gravity spreader stops or the 
gravity spreader is moved in the reverse direction. 
The user of the gravity spreader of the present inven 

tion also does not have to return the shutter to the de 
sired open position after each stopping of forward mo 
tion or ceasing reversing motion of the gravity 
spreader. Thus, substantially the same flow rate of ma 
terial will occur when forward motion again occurs 
after there has been reverse motion of the gravity 
spreader or forward motion of the gravity spreader has 
stopped. 
The gravity spreader of the present invention accom 

plishes this through utilizing an arrangement in which 
means is disposed beneath the openings in the bottom of 
the hopper of the gravity spreader to stop flow when 
ever the means is not being moved. This means moves 
only when there is forward motion of the gravity 
spreader. 
An object of this invention is to provide a gravity 

spreader having flow automatically stopped whenever 
the gravity spreader is not moving in a forward direc 
tion. 
Another object of this invention is to provide a grav 

ity spreader in which material is spread only during 
forward movement of the spreader. 
A further object of this invention is to provide a 

unique gravity spreader. 
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Other objects of this invention will be readily per 
ceived from the following description, claims, and 
drawings. 

This invention relates to a gravity spreader including 
material holding means for holding material to be 
spread and wheel means for supporting the material 
holding means for movement along the ground in a 
forward or rearward direction. The material holding 
means has openings at its bottom to allow the flow of 
material therefrom with the rate of flow through the 
opening means being controlled by first means, which is 
movable to a position to stop flow through the opening 
means in addition to controlling the rate of flow. Sec 
ond means stops flow through the opening means when 
the material holding means is not moving in a forward 
direction irrespective of the open position of the first 
C2S. 

The attached drawings illustrate preferred embodi 
ments of the invention, in which: 
FIG. 1 is a front elevational view, partly in section, of 

a gravity spreader of the present invention; 
FIG. 2 is a sectional view of the gravity spreader of 

FIG. 1 and taken along line 2-2 of FIG. 1 with a shut 
ter open; 

FIG. 3 is a fragmentary sectional view of a portion of 
the gravity spreader of FIG. 1 taken along line 3-3 of 
FIG. 1 with the shutter closed and showing a drive 
arrangement to control rotation of a fluted roller; 

FIG. 4 is a fragmentary elevational view, partly in 
section, of the gravity spreader of FIG. 1 and taken 
along line 4-4 of FIG. 1; 
FIG. 5 is a top plan view of the gravity spreader of 

FIG. 1; 
FIG. 6 is an end elevational view of the upper end of 

towing means for controlling movement of the gravity 
spreader along the ground; 

FIG. 7 is a fragmentary isometric view of a portion of 
the gravity spreader of FIG. 1 and showing a gearing 
arrangement for rotating an agitator; 
FIG. 8 is a fragmentary top plan view of one of the 

agitator elements of the gravity spreader of FIG. 1; and 
FIG. 9 is a fragmentary side elevational view of a 

portion of a modification of the gravity spreader in 
which the gravity spreader is pushed. 

Referring to the drawings and particularly FIG. 1, 
there is shown a gravity spreader 10 for advancement 
along ground 11. The gravity spreader 10 includes a 
hopper 12 for holding material to be spread by the 
spreader 10. The hopper 12, which is formed of a suit 
able plastic material such as high density polyethylene, 
for example, has a continuous rim or flange 13 extend 
ing downwardly from its open upper end and in sur 
rounding relation to its open upper end. 
As shown in FIG. 2, the hopper 12 has its front wall 

14 and its rear wall 15 converge towards each other 
with a substantially horizontal bottom wall 16 joining 
the bottom ends of the front wall 14 and the rear wall 
15. A large opening 17, which has a substantially rectan 
gular shape when viewed from above, is formed in the 
bottom wall 16 and portions of the front wall 14 and the 
rear wall 15 as shown in FIG. 3. As shown in FIG. 1, 
the hopper 12 has its right side wall 18 and its left side 
wall 19 substantially straight in its lower portion where 
each connects with the bottom wall 16. 
As shown in FIG. 2, a gate 20 includes a substantially 

horizontal bottom wall 21, an inclined forward wall 22, 
and an inclined rear wall 23 for cooperation with the 
bottom wall 16, a lower portion of the front wall 14, and 
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a lower portion of the rear wall 15, respectively. The 
gate 20 overlies the opening 17 in the hopper 12. As 
shown in FIG. 3, the gate 20 is retained in its desired 
position by screws 24 extending through the inclined 
front wall 22 of the gate 20 and the front wall 14 of the 
hopper 12 and through the inclined rear wall 23 of the 
gate 20 and the rear wall 15 of the hopper 12. 
The flat bottom wall 21 of the gate 20 has a plurality 

of openings 25 formed therein overlying a portion of the 
opening 17 in the bottom wall 16 of the hopper 12. As 
shown in FIG. 5, each of the openings 25 has the same 
shape, and the openings 25 are spaced equal distances 
from each other. 
Each of the openings 25 has a triangular shaped por 

tion 26 extending from a wall 27 of a substantially rect 
angular shaped portion 28. Each of the portions 26 and 
28 extends for the same distance from the wall 27 with 
this distance being 7/32" when the walls 27 of the open 
ings 25 are spaced 1" from each other. 
A shutter 29 is disposed beneath the gate 20 for slid 

ing movement relative thereto in a direction substan 
tially perpendicular to the walls 27 of the openings 25. 
The shutter 29 has openings 30, which are the same 
shape, size, and spacing as the openings 25 in the gate 
20. The shutter 29 is shown in its closed position in FIG. 
5 and moves towards the bottom of FIG. 5 to open. 
The shutter 29 includes a substantially horizontal 

bottom wall 31 (see FIG. 3), which has the openings 30 
(see FIG. 5) therein, in sliding contact with the bottom 
surface of the bottom wall 21 of the gate 20 as shown in 
FIG. 3. The shutter 29 includes an inclined front wall 
32, which slides along the bottom surface of the inclined 
front wall 22 of the gate 20, and an inclined rear wall 33, 
which slides along the bottom surface of the inclined 
rear wall 23 of the gate 20. 
The inclined front wall 32 of the shutter 29 has a 

flange 34 extending substantially perpendicular from its 
upper end. The flange 34 has an end 35 of each of a 
plurality of springs 36 attached thereto at spaced por 
tions along the flange 34. Each of the springs 36 has its 
other end 37 attached to an L-shaped angle 38. The 
L-shaped angle 38 is secured to the lower portion of the 
front wall 4 of the hopper 12 by the screws 24, which 
also secure the inclined front wall 22 of the gate 20 to 
the lower portion of the front wall 14 of the hopper 12. 
The inclined rear wall 33 of the shutter 29 has a flange 

39 extending substantially perpendicular from its upper 
end. The flange 39 has one end 40 of each of a plurality 
of springs 41 attached thereto at spaced portions along 
the flange 39. Each of the springs 41 has its other end 42 
attached to an L-shaped angle 43. The L-shaped angle 
43 is secured to the lower portion of the rear wall 15 of 
the hopper 12 by the screws 24, which also secure the 
inclined rear wall 23 of the gate 20 to the lower portion 
of the rear wall 15 of the hopper 12. 
The springs 36 and 41 cooperate to hold the shutter 

29 against the gate 20 in any position to which the shut 
ter 29 is moved. Thus, the springs 36 and 41 continu 
ously urge the shutter 29 against the gate 20. 
The shutter 29 is moved to various positions relative 

to the gate 20 through a shutter lever 44 (see FIG. 2). 
The shutter lever 44 has a lower portion 45 disposed at 
an angle to an upper portion 46 with the portions 45 and 
46 conforming to the configuration of the front wall 14 
of the hopper 12 as shown in FIG. 2. 
The lower portion 45 of the shutter lever 44 extends 

through a longitudinal slot 47 (see FIG. 1) in the L 
shaped angle 38 and is pivotally mounted on the L 
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4. 
shaped angle 38 by a pivot pin 48 (see FIG. 2). The 
lower portion 45 of the shutter lever 44 extends through 
a slot 49 in the flange 34 of the shutter 29. 
The upper portion 46 of the shutter lever 44 extends 

through a longitudinal slot 50 (see FIG. 5) in a register 
plate 51, which is mounted on the rim 13 (see FIG. 1) of 
the hopper 12. The register plate 51 is attached to the 
rim 13 by a pair of screws 52 extending through a pair 
of elongated slots 53 in the register plate 51. This ena 
bles adjustment of the register plate 51 initially so that 
the upper portion 46 of the shutter lever 44 is disposed 
in an enlarged end portion 54 (see FIG. 5) of the longi 
tudinal slot 50, which includes a narrow elongated por 
tion 55, when the shutter 29 (see FIG. 2) is in its closed 
position. 

This results in the upper portion 46 of the shutter 
lever 44 having to be moved from the enlarged end 
portion 54 (see FIG. 5) of the slot 50 when it is desired 
to move the shutter lever 44 to an open position. When 
the upper portion 46 (see FIG. 2) of the shutter lever 44 
is moved along the narrow elongated portion 55 (see 
FIG. 5) of the longitudinal slot 50, its movement is 
stopped relative to one of a plurality of indicia 56 (see 
FIG. 1) on the register plate 51. When this position is 
determined, a stop screw 57 is positioned within a nut 58 
(see FIG. 2), which is shaped as shown in FIG. 2 so as 
to be prevented from rotating by the rim i3 and the 
upper portion of the front wall 14 of the hopper 12, to 
prevent the shutter lever 44 from moving beyond the 
desired open position. This also enables the shutter 
lever 44 to be returned to the same position if it is ever 
moved therefrom by the user such as when filling the 
hopper 12, for example, when it is desired to have the 
shutter 29 in its closed position. 
Each of the side walls 18 (see FIG. 1) and 19 of the 

hopper 12 has a square shaped support plate 60 mounted 
on its lower straight portion and extending downwardly 
beyond the bottom wall 16 of the hopper 12. Each of 
the support plates 60 is attached to the side walls 18 and 
19 by bolts 61 and nuts 62. A first tow bar 63, which is 
substantially horizontal and is L-shaped when viewed 
from above as shown in FIG. 5, is attached to each of 
the support plates 60 (see FIG. 1) by the bolts 61 and the 
nuts 62. The support plates 60 are welded to the ends of 
the L-shaped angles 38 (see FIG. 3) and 43. 
The support plates 60 (see FIG. 1) support opposite 

ends of an axle or shaft 64 on which a right wheel 65 
and a left wheel 66 are rotatably supported to enable 
movement of the hopper 12 along the ground 11. The 
shaft 64 is rotatably supported in each of the support 
plates 60 through being disposed within a bearing 67 
mounted in each of the support plates 60. Each of the 
bearings 67 includes a square shaped portion 68 (see 
FIG. 4) extending through a corresponding square 
shaped opening in the support plate 60 and a circular 
shoulder 69 bearing against the outer surface of the 
support plate 60 as shown in FIG. 1. 
The outer surface of the circular shoulder 69 of one 

of the bearings 67 has a gear 70 bearing thereagainst. As 
shown in FIG. 7, the gear 70 has a lug 71, which com 
prises a pair of diametrically disposed portions, on its 
side remote from the bearing 67 (see FIG. 1). The por 
tions of the lug 71 fit within a pair of diametrically 
disposed U-shaped slots 72 in the inner end of a hub 73 
of the left wheel 66. The hub 73, which fits over the 
shaft 64, has a retaining washer 74 bearing against its 
outer end. A cotter pin 75, which is disposed within a 
passage 76 extending through the shaft 64, bears against 
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the outer end of the retaining washer 74 to retain the left 
wheel 66 on the shaft 64. 
The gear 70 meshes with a gear 77, which is rotatably 

mounted on an agitator shaft 78. The agitator shaft 78 is 
rotatably supported in the side walls 18 and 19 of the 
hopper 12 and the square shaped plates 60 by bearings 
79, which have the same configuration as the bearings 
67. 
The gear 77 has a lug 80 (see FIG. 7), which com 

prises a pair of diametrically disposed portions, for co 
operation with a cotter pin 81 extending through a 
passage 82 in the end of the agitator shaft 78. Accord 
ingly, when the wheels 65 (see FIG. 1) and 66 rotate in 
either direction, the lug 80 moves into engagement with 
the cotter pin 81 to cause rotation of the agitator shaft 
78 therewith. 
The mounting arrangement of the left wheel 66 on 

the shaft 64 enables the left wheel 66 to rotate relative to 
the shaft 64. The driving connection of the wheels 65 
and 66 to the shaft 64 is through a hub 83 of the right 
wheel 65. The hub 83 has a pair of diametrically dis 
posed U-shaped slots 84 in its inner end to receive a 
cotter pin 85 passing through a passage 86 in the shaft 
64. 
The hub 83, which fits over the shaft 64, has a retain 

ing washer 87 bearing against its outer end. A cotter pin 
88, which is disposed in a passage 89 extending through 
the shaft 64, acts against the outer end of the retaining 
washer 87 to retain the right wheel 65 on the shaft 64. 
The outer surface of the circular shoulder 69 of the 

bearing 67, which has the square shaped portion 68 
extending through a corresponding square shaped open 
ing in the support plate 60 attached to the side wall 18, 
has a spacer 89' bearing thereagainst. The spacer 89' 
also bears against the inner end of the hub 83 of the right 
wheel 65. 
A dust cap 90 is disposed over each end of the shaft 

64 and overlies the retaining washers 74 and 87. The 
dust caps 90 are mounted on the hubs 73 and 83. 
A fluted roller 91 is supported on the shaft 64 and 

rotates therewith when the hopper 12 is advanced in a 
forward direction but does not rotate therewith when 
the hopper 12 is moved in a reverse direction. There 
fore, the fluted roller 91 is responsive only to the wheels 
65 and 66 being rotated in a direction to move the 
hopper 12 in a forward direction. 
The fluted roller 91 includes a plurality of longitudi 

nally extending flutes or fingers 92 (see FIG. 2) extend 
ing outwardly from an outer circular drum 93. The 
flutes or fingers 92 are equally angularly spaced about 
the outer circular drum 93 from each other. Since there 
are twelve of the flutes or fingers 92, they are disposed 
30' from each other. It should be understood that the 
number of the flutes or fingers 92 may be greater or 
lesser than twelve. 
The outer circular drum 93 is attached to an inner 

circular drum 94 by a plurality of radially extending ribs 
95. There also are three equally angularly spaced longi 
tudinally extending circular hollow elements 96 be 
tween the inner surface of the outer circular drum 93 
and the outer surface of the inner circular drum 94. The 
inner surface of the inner circular drum 94 receives the 
shaft 64. 
One end of the fluted roller 91 has drive means 97 (see 

FIG. 1) attached thereto to enable the fluted roller 91 to 
rotate with the shaft 64 when the hopper 12 is advanced 
in the forward direction and to not rotate with the shaft 
64 when the hopper 12 is moved in the reverse direc 
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6 
tion. The drive means 97 includes a pair of retaining 
washers 98 and 99 having a plate 100 therebetween. As 
shown in FIG. 3, the plate 100 has an enlarged center 
portion greater than the diameter of the shaft 64, which 
has a pin 101 slidable in a passage 102 in the shaft 64 and 
being longer than the passage 102 so that at least one 
end protrudes beyond the shaft 64. 
The enlarged center portion of the plate 100 includes 

three open portions 103. Each of the open portions 103 
is constant in area from a radially extending surface 104 
to a point 104 and then decreases to a point 105 having 
a slightly greater diameter than the diameter of the shaft 
64. Each of the points 104' is diametrically opposite one 
of the points 105. 
The pin 101 is disposed within one of the three open 

portions 103 as shown in FIG. 3. When the shaft 64 
rotates counterclockwise (as viewed in FIG. 3) during 
movement of the hopper 12 in a forward direction, the 
pin 101 engages the surface 104 of the open portion 103 
in which the pin 101 is disposed to drive the fluted roller 
91. 
The retaining washers 98 (see FIG. 1) and 99 and the 

plate 100 are attached to the fluted roller 91 by screws 
106 extending into holes 107 (see FIG. 2) in the circular 
elements 96 of the fluted roller 91 after passing through 
aligned holes in the retaining washers 98 and 99 and the 
plate 100. The screws 106 (see FIG. 3) cut threads in the 
holes 107 (see FIG. 2) in the circular hollow elements 
96 when advanced thereinto. The other end of the 
fluted roller 91 has a single retaining washer 107" (see 
FIG. 1) attached thereto by the screws 106 in the same 
manner as the screws 106 attach the retaining washers 
98 and 99 and the plate 100 to the fluted roller 91. 
When the shaft 64 rotates clockwise (as viewed in 

FIG. 3) due to the hopper 12 being moved in a rearward 
direction, the pin 101 will not engage the surface 104 of 
any of the open portions 103 but will pass the point 105 
of each of the open portions 103 prior to entering the 
next of the open portions 103 and may have a frictional 
engagement with the point 105. To insure that there is 
no rotation of the fluted roller 91 (see FIG. 1) when the 
shaft 64 rotates clockwise (as viewed in FIG. 3) due to 
the hopper 12 being moved in a rearward direction, a 
back stop 108, which is an L-shaped finger mounted on 
the L-shaped angle 38 by a screw 109, engages one of 
the flutes or fingers 92 of the fluted roller 91. This in 
sures that there is no rotation of the fluted roller 91 
except when there is movement of the hopper 12 in the 
forward direction through rotation of the wheels 65 (see 
FIG. 1) and 66. 
As shown in FIG. 2, each of the flutes or fingers 92 

has its tip 110 disposed as close as possible to the shutter 
29. Thus, as material 110' flows from the bottom of the 
hopper 12 through the openings 25 in the gate 20 and 
the openings 30 in the shutter 29, the material 110' can 
not flow directly to the ground 11 but will flow be 
tween the flutes or fingers 92 of the fluted roller 91. As 
the fluted roller 91 rotates during forward motion of the 
hopper 12, the material 110' flows onto the ground 11 at 
the desired rate in accordance with the position of the 
openings 30 in the shutter 29 relative to the openings 25 
in the gate 20. 
As soon as the fluted roller 91 ceases to rotate be 

cause the hopper 12 is no longer being moved in the 
forward direction (The hopper 12 could either be 
stopped or be moving in the reverse direction.), the 
material 110' flows from the hopper 12 into the spaces 
between the flutes or fingers 92 at the top of the fluted 
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roller 91. The material 110' flows from the bottom of 
the hopper 12 until its angle of repose is reached be 
tween each pair of the flutes of fingers 92 of the fluted 
roller 91 at the top of the fluted roller 91 as shown in 
FIG. 2. When this occurs, flow stops. The angle of 
repose is the angle at which no more of the material 110' 
can flow from the bottom of the hopper 12 because of 
the build up of the material 110 between the flutes or 
fingers 92 of the fluted roller 91. 

Therefore, there can be flow from the hopper 12 only 
when there is movement of the hopper 12 in the for 
ward direction. Thus, flow from the hopper 12 ceases 
when the hopper 12 is stopped or is moved in the rear 
ward direction. 
To keep the material 110' within the hopper 12 bro 

ken up so that it will easily flow from the bottom of the 
hopper 12, the agitator shaft 78 has a pair of agitator 
elements 111 mounted thereon. Each of the agitator 
elements 111 includes a longitudinal central portion 112 
having a curvature to surround a portion of the agitator 
shaft 78 and inclined longitudinal outer portions 113 and 
114 extending from each side of the longitudinal central 
portion 112. 
Each of the longitudinal central portions 112 has a 

pair of longitudinally spaced enlarged openings 115 (see 
FIG. 8) at one end and a pair of longitudinally spaced 
smaller openings 116 at its other end. Each of the en 
larged openings 115 receives a self-threading screw 117 
(see FIG. 2), which is smaller than the opening 115 (see 
FIG. 8) to enable it to pass therethrough and through a 
passage in the agitator shaft 78 (see FIG. 2). Each of the 
smaller openings 116 (see FIG. 8) has the self-threading 
screw 117 (see FIG. 2) extending therethrough and 
threaded thereinto. Thus, the two agitator elements 111 
can be formed the same whereby two of the adjacent 
screws 117 have their heads at the same position on the 
shaft 78 as shown in FIG. 2 and the other two are dia 
metrically disposed thereto. 
Each of the inclined outer longitudinal portions 113 

and 114 of each of the agitator elements 111 is formed 
with tips 119 (see FIG. 5) between cut out portions 120. 
The tips 119 have their centers aligned with the walls 27 
of the openings 25 in the gate 20. Thus, the tips 119 aid 
in directing the agitated material within the hopper 12 
towards the openings 25 (see FIG. 2) in the gate 20. 
Each of the first towbars 63, which is L-shaped in the 

horizontal plane as shown in FIG. 5, is connected to a 
second tow bar 121, which also is L-shaped in the hori 
zontal plane as shown in FIG. 5, by carriage bolts 122 
and nuts 123. The second tow bars 121 have forward 
portions 124 spaced from each other by a spacer 125 
through which a carriage bolt 126 extends for coopera 
tion with a nut 127. 
As shown in FIG. 6, the front ends of the portions 124 

of the second towbar 121 have an upper clevis strap 128 
and a lower clevis strap 129 overlapping them. Each of 
the clevis straps 128 and 129 has projections 130 to hold 
the front ends of the forward portions 124 of the second 
tow bars 121 against each other. Carriage bolts 131 and 
nuts 132 secure the clevis straps 128 and 129 to each 
other and to the front portions 124 of the second tow 
bars 121. 
The forward ends of the clevis straps 128 and 129 

have aligned openings 133 to receive a tow bar. Thus, 
the user may attach the tow bar to a tractor draw bar, 
for example, for pulling the hopper 12. 

If desired, the hopper 12 could have an aerator 35 
(see FIG. 2) attached thereto. The aerator 135 could be 
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8 
similar to the aerator shown and described in my co 
pending patent application for "Aerator And Method 
Of Assembly,” Ser. No. 566,510, filed Dec. 29, 1983, 
now abandoned. 
The aerator 135 includes a frame 136, which is car 

ried by a pair of arms 137 extending forwardly from the 
support plates 60 of the hopper 12. Each of the arms 137 
is attached to one of the plates 60 by a pivot pin 138 
extending through aligned openings in each of the arms 
137 and the support plates 60 and retained therein by a 
cotter pin 139 extending through a passage in the pivot 
pin 138. 
The frame 136 is attached to each of the arms 137 by 

bolts 140 and nuts 141. The bolts 140 and the nuts 14 
also secure side plates 142 to the frame 136. Each of the 
side plates 142 supports a shaft 143, which has blades 
144 mounted thereon in the manner more particularly 
shown and described in my aforesaid patent application. 
The shaft 143 is supported on the side plates 142 in the 
manner shown and described in my aforesaid patent 
application. 
A transport bar 145 is disposed beneath a horizontally 

disposed plate 146 of the frame 136 and secured thereto 
by suitable means such as bolts 147 and nuts 48, for 
example. The transport bar 145 enables pivoting of the 
arms 137 about the pivot pins 38 to raise the aerator 
blades 144 out of engagement with the ground 11. 
The transport bar 145 has elongated slots 149 to have 

a loose slot connection with the bolts 147 and the nuts 
148 attaching the transport bar 145 to the plate 146 of 
the frame 136. The plate 146 can support weight when 
desired for additional penetration into the ground 11 by 
the aerator blades 144. 

Referring to FIG.9, the gravity spreader 10 is shown 
having portions i50 of a handle 151 attached to each of 
the two support plates 60 by the bolts 61 and the nuts 62 
rather than the first tow bars 63 (see FIG. 2). Each of 
the two portions 150 (see FIG. 9) could have adjacent 
portions connected to each other by bolts and nuts, for 
example. It also is necessary to reverse the plate 100 (see 
FIG. 3) so that the wheel 65 (see FIG. 2) will rotate the 
fluted roller 9 when the shaft 64 rotates clockwise in 
FIG. 2 since this is the direction of forward motion of 
the gravity spreader 10 when it is being pushed. 

If desired, the aerator 35 (see FIG. 9) may be used 
when the gravity spreader 10 is pushed. However, be 
cause of the absence of the second tow bars 121 (see 
FIG. 5) on which the transport bar 145 rests when the 
aerator 135 (see FIG. 2) is lifted to a transport position 
so that the aerator blades i44 are out of engagement 
with the ground 11, it is necessary to utilize retaining 
means to hold the aerator 135 in its raised position and 
the transport bar 145 would not be employed. For ex 
ample, a chain 152 (see FIG. 9) may extend between the 
frame 136 of the aerator 135 and each of the portions 
150 of the handle 151. Each of the chains 152 would be 
adjustably connected to the adjacent portion 150 of the 
handle 51 to shorten its length when the aerator blades 
144 are to be held out of engagement with the ground 

. 
For example, each of the portions 150 of the handle 

151 could have a notch 153 to receive the link between 
two of the balls of the chain 152 to hold the aerator 135 
in its raised position. Each of the chains 152 could be 
connected to the aerator 135 by an S-hook 54. 

It should be understood that the aerator 135 would be 
engaging the ground 11 (see FIG. 2) after the material 
110' has been deposited on the ground 11. This is the 
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opposite to that when the gravity spreader 10 is pulled 
as shown in FIG. 2. 
While the fluted roller 91 has been shown as prevent 

ing the flow of material 110' from the hopper 12 to the 
ground 11 when the hopper 12 is not being moved in the 
forward direction, any other suitable means responsive 
to the forward movement of the hopper 12 for allowing 
flow while preventing flow at other times may be uti 
lized. For example, a conveyor could be positioned 
beneath the hopper 12 and be driven only when the 
hopper 12 is moving in a forward direction. The con 
veyor would be positioned as close as possible to the 
shutter 29 so that the material 110' would have an angle 
of repose so as to not flow to the ground 11 when the 
conveyor is stopped. 
An advantage of this invention is that it prevents 

overdeposit of material by a gravity spreader. Another 
advantage of this invention is that it enables a gravity 
spreader to have its motion reversed without having to 
manually close the material flow openings while still 
stopping material flow when there is not forward move 
ment of the gravity spreader. A further advantage of 
this invention is that it avoids the possibility of losing a 
desired flow rate from a gravity spreader when begin 
ning forward movement after having previously 
stopped the gravity spreader or had reverse movement 
of the gravity spreader. 
For purposes of exemplification, particular embodi 

ments of the invention have been shown and described 
according to the best present understanding thereof. 
However, it will be apparent that changes and modifica 
tions in the arrangement and construction of the parts 
thereof may be resorted to without departing from the 
spirit and scope of the invention. 

I claim: 
1. A gravity spreader including: 
a hopper having an open upper end, a bottom wall, 
and a plurality of walls extending upwardly from 
said bottom wall to form said open upper end; 

a pair of substantially parallel plates extending down 
wardly from said walls of said hopper beyond said 
bottom wall; 

a shaft rotatably supported by each of said plates; 
a wheel supported on each end of said shaft, at least 

one of said wheels being always connected to said 
shaft to cause rotation of said shaft with said 
wheels; 

opening means in at least said bottom wall of said 
hopper to allow material in said hopper to flow 
therethrough; 

control means to control whether said opening means 
is open or closed and the amount that said opening 
means is open to control the rate of flow of material 
from said hopper; 

means rotatably mounted on said shaft and disposed 
beneath said opening means to allow flow from 
said hopper through said opening means to the 
ground when said opening means is open and only 
when said hopper is moved in a forward direction; 

and connecting means to connect said rotatably 
mounted means to said shaft for rotation therewith 
only when said wheels rotate to move said hopper 
in a forward direction. 

2. The gravity spreader according to claim 1 in 
which: 

said connecting means includes: 
first means connected to said shaft; 
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10 
second means connected to said rotatably mounted 

means; 
and said first means transmits rotation of said shaft to 

said second means to rotate said rotatably mounted 
means with said shaft only when said wheels rotate 
to move said hopper in a forward direction; 

and means cooperating with said rotatably mounted 
means to prevent movement of said second means 
when said wheels rotate to move said hopper in a 
rearward direction. 

3. The gravity spreader according to claim 2 in which 
said rotatably mounted means includes: 

a roller having a plurality of outwardly extending 
means equally angularly spaced from each other, 
said roller being fixed to said second means of said 
connecting means; 

and each of said outwardly extending means extend 
ing longitudinally for at least the length of said 
opening means in said hopper. 

4. A gravity spreader including: 
a hopper having an open upper end, a bottom wall, 
and a plurality of walls extending upwardly from 
said bottom wall to form said open upper end; 

a pair of substantially parallel plates extending down 
wardly from said walls of said hopper beyond said 
bottom wall; 

a shaft rotatably supported by each of said plates; 
a wheel supported on each end of said shaft, one of 

said wheels being rotatably mounted on said shaft 
and the other of said wheels being connected to 
said shaft to cause rotation of said shaft with said 
wheels; 

agitating means disposed within said hopper; means 
to connect said agitating means to said one wheel 
to rotate said agitating means whenever said 
wheels rotate in either direction; 

opening means in at least said bottom wall of said 
hopper to allow material in said hopper to flow 
therethrough; 

control means to control whether said opening means 
is open or closed and the amount that said opening 
means is open to control the rate of flow of material 
from said hopper; 

means rotatably mounted on said shaft and disposed 
beneath said opening means to allow flow from 
said hopper through said opening means to the 
ground when said opening means is open and only 
when said hopper is moved in a forward direction; 

and connecting means to connect said rotatably 
mounted means to said shaft for rotation therewith 
only when said wheels rotate to move said hopper 
in a forward direction. 

5. The gravity spreader according to claim 4 in 
which: 

said connecting means includes: 
first means connected to said shaft; 
second means connected to said rotatably mounted 

means; 
and said first means transmits rotation of said shaft 

to said second means to rotate said rotatably 
mounted means with said shaft onlv when said 
wheels rotate to move said hopper in a forward 
direction; 

and means cooperating with said rotatably mounted 
means to prevent movement of said second means 
when said wheels rotate to move said hopper in a 
rearward direction. 
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6. The gravity spreader according to claim 5 in which 

said rotatably mounted means includes: 
a roller having a plurality of outwardly extending 
means equally angularly spaced from each other, 
said roller being fixed to said second means of said 
connecting means; 

and each of said outwardly extending means extend 
ing longitudinally for at least the length of said 
opening means in said hopper. 

7. The gravity spreader according to claim 5 includ 
ing means attached to each of said plates to enable 
movement of said hopper. 

8. The gravity spreader according to claim 5 includ 
ing: 

aerating means for aerating the ground; 
said aerating means including rotatably mounted 
means for engaging spaced intervals of the ground 
during movement to aerate the ground during 
movement of said hopper in a forward or reverse 
direction; 

and means to pivotally mount said aerating means on 
each of said plates for movement between a posi 
tion in which said rotatably mounted means of said 
aerating means engages the spaced intervals of the 
ground and a position in which said aerating means 
is spaced from the ground. 

9. A gravity spreader including: 
material holding means for holding material to be 

spread; 
wheel means for supporting said material holding 
means for movement along the ground in a forward 
or rearward direction, said wheel means being 
connected to said material holding means and en 
gaging the ground; 

said material holding means having opening means at 
its bottom to allow flow of material therefrom; 

first means for controlling the rate of flow of material 
through said opening means, said first means being 
movable to a position to stop flow through said 
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12 
opening means in addition to controlling the rate of 
flow; 

second means to stop flow through said opening 
means when said material holding means is not 
moving in a forward direction irrespective of the 
open position of said first means; 

said second means including rotatable means rotat 
able in response to said wheel means moving said 
material holding means in a forward direction to 
direct material flowing through said opening 
means to the ground when said material holding 
means is moving in a forward direction, said rotat 
able means being disposed beneath said opening 
means to catch the material as it flows through said 
opening means and to carry the material to a posi 
tion at which it falls from said rotatable means to 
the ground during rotation of said rotatable means, 
said rotatable means having the same axis of rota 
tion as said wheel means; 

control means to cause rotation of said rotatable 
means when said wheel means moves said material 
holding means in a forward direction so that mate 
rial falls to the ground at substantailly the rate that 
it flows through said opening means; 

and said second means including means engageable 
with said rotatable means to prevent said rotatable 
means from rotating when said wheel means moves 
said material holding means in a reverse direction 
so that flow of material from said material holding 
means through said opening means is stopped. 

10. The gravity spreader according to claim 9 in 
which said rotatable means includes: 

a roller having a plurality of outwardly extending 
means equally angularly spaced from each other; 

and each of said outward extending means extending 
longitudinally for at least the length of said opening 
means in said material holding means. 

: xx s: s: : 
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